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The NASA Vision

NASA is an investment in America's future. As explorers, pioneers, and innovators, we boldly expand

frontiers in air and space to inspire and serve America and to benefit the quality of life on Earth.

NASA Mission Statement

B To advance and communicate scientific knowledge and understanding of the Earth, the solar
system, and the universe and use the environment of space for research;

B To advance human exploration, use, and development of space;

B To research, develop, verify, and transfer advanced aeronautics, space, and related

The NASA Strategic Enterprise Goals

Human Exploration and
Development of Space

Aerospace
Technology

Space
Science

Earth
Science

Biological and
Physical Research*

= Expand the space frontier.

= Expand scientific knowledge.

= Enable and establish a permanent and
productive human presence in Earth
orbit.

= Expand the commercial development of
space.

= Share the experience and discovery of
human space flight.

= Chart the evolution of the universe
from origins to destiny, and

= (Global Civil Aviation Goal—Develop
an environmentally friendly global air
transportation system for the next
century of unquestioned safety that
improves the Nation's mobility. = Contribute measurably to achieving
the science, math, and technology
= Revolutionary Technology Leaps Goal  education goals of our nation.
—Revolutionize air travel and the way
in which air and space vehicles are

designed, built, and operated.

= Support human exploration through
robotic missions.

= Space Transportation Goal—Achieve
the full potential of space for all
human endeavor through affordable
space transportation.

= Develop new technologies needed to
carry out innovative and less costly
mission and research concepts.

= Research and Development Services
Goal—Enable, and as appropriate
provide, on a national basis, world-
class aerospace R&D services,
including facilities and expertise.

understand its galaxies, stars, and life.

= Expand scientific knowledge by
characterizing the Earth system.

= Disseminate information about the
Earth system.

= Enable the productive use of Earth
Science Enterprise science and
technology in the public and private
sectors.

*The requirements of the newly established Enterprise will be included in the next fiscal year's Agency Performance Plan and Center Implementation Plan.




MARSHALL VALUES

The Marshall Space Flight Center team is committed to these core values.
! i 'H

« We recognize that the people who work here are "most important™—and are our greatest strength. « We create a safe and

healthy environment.» We encourage balance between personal and professional life. * We enable personal and professional
growth.* We commit ourselves to the highest standards of integrity and ethical behavior.+ We reward and celebrate our
accomplishments. » We recognize individual and cultural differences and treat each other with dignity and respect.

« We are accountable to our customers and are committed to their satisfaction.
* Qur customers can depend on us to deliver quality products and services.

3
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« We pursue excellence in our people and in everything we do.
« We promote continual learning and improvement.

* We are a unified and interdependent team.

* We cooperate, communicate openly and share ideas with each other for the common good.

* We seek and enable partnerships with other NASA Centers, other agencies, academia, industry
and our local and global communities.

* We promote innovation and creativity.

« We seek different ideas and perspectives.

* We are committed to making a significant difference.

* We are willing to accept well-assessed, selected risks in the pursuit of our goals—but never at the expense of safety.

These values serve as the principles that guide our decisions and behaviors.

SAFETY'IS A FRAME OF MIND.



MARSHALL SPACE FLIGHT CENTER

MISSION

Bringing people to space; bringing space to people.
We are world leaders in access to space and the use of space
for research and development to benefit humanity.

GOALS
m Establish MSFC as number one in safety within NASA.

B Develop and maintain NASA's pre-eminence in space propulsion, enabling the
exploration and development of space while dramatically increasing program and
mission safety and reliability and reducing overall cost.

®m | ead the research and development of space transportation technologies and
systems that support our customers’ needs—strengthening the U.S. launch
industry, dramatically increasing safety and reliability, and reducing overall cost.

®m | ead NASA's Microgravity Research and Space Product Development Programs,
and develop and maintain capabilities required to meet national research
objectives.

®m | ead the Agency in the development of lightweight, large- aperture space optics
manufacturing technology for use in achieving the mission goals of NASA's
strategic enterprises.

® Enhance and sustain a highly skilled, ethical, diverse, and motivated workforce
committed to safety while working in a creative and productive environment in
support of cutting-edge systems and technology development.

CENTER OF EXCELLENCE

B Space Propulsion

MISSION AREAS

®m Space Transportation Systems Development
®  Microgravity
B Space Optics Manufacturing Technology



DIRECTOR’S MESSAGE

| am pleased to present the Marshall
Space Flight Center FY 2001
Implementation Plan. This plan
outlines our roles and responsibili-
tiesasaNASA Field Center. It aso
defines the journey we will take to
carry out Agency and Enterprise
goals and objectives. The plan
distinguishes the direction of the
Center, and focuses on our mission
as the Center of Excellence for
Space Propulsion; and, it outlines
our leadership in Space Transporta-
tion Development, Microgravity,
and Space Optics Manufacturing
Technology. It also addresses the
many other ways we support
NASA’s missions.

Our first commitment is to safety.
Safety must be at the forefront of
our thoughts and actions, whether at
work or at home. NASA is commit-
ted to upholding its dedication to
safety of the public, our astronauts
and pilots, our employees, and the
Agency’s high-value assets.

Our core values represent the
compass by which we set our
course. The value we place on
people, customers, excellence,
teamwork, and innovation needs to
be evident in everything we do.

To be successful, we recognize that
people are our greatest asset and that
providing them a safe environment,
encouraging balance, respecting
diversity, and upholding integrity
are imperative. We must continually
strive to deliver quality products and
services to our customers, and be
accountable to deliver on our
promises. Our commitment to
teamwork and innovation, in al
areas, will continue to be our
standard.

Congress has given us a vote of
confidence by fully funding the
Space Launch Initiative program.
We will honor that vote through our
hard work and our commitment to
effective teamwork across the
Agency and with industry.

In meeting NASA's Strategic Plan,
Marshall will continueitsroleasa
major contributor to al five of
NASA'’s Enterprises. Human
Exploration and Devel opment of
Space, Aerospace Technology,
Space Science, Earth Science, and
Biological and Physical Research.

The FY 2001 Implementation Plan
gives usonly aglimpse of the
excitement ahead for Marshall
Space Flight Center. | encourage
each of you to read this plan and
find your place on this roadmap to
success.

| fully expect the Marshall team,
including our contractors, to con-
tinue to perform to the high standard
of excellence for which we are
known, and have fun doing it.

7L ,

Art Stephenson
Center Director
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COMMITMENT
TO SAFETY AND
MISSION SUCCESS

Our goal:

MSFC’'S
SAFETY
POLICY

MSFC will strive to
prevent human injury and
occupational illnesses
and ensure safety of all
operations and products.

MSFC SAFETY
PRINCIPLES

= Unsafe conditions are
correctable.

= All mishaps can be prevented.

= Management is responsible
and accountable for
prevention of on-the-job
mishaps (incidents, close
calls, etc.).

= All mishaps must be reported,
investigated, and the causes
rectified.

Management is responsible for
training employees to work
safely.

Each employee is responsible
for safety.

Off-duty safety is an important
part of MSFC's safety
success.

= A comprehensive safety and
risk management program
increases the probability of
mission success.

FY 2001 IMPLEMENTATION PLAN

SAFETY
MANAGEMENT
PROGRAMS

& TECHNIQUES

MSFC has implemented unique and
innovative management techniques
to improve safety of the public, the
astronauts and pilots, the NASA
workforce, and high-value equip-
ment and property.

CURRENT
SAFETY
PROCESSES
AND
ACTIVITIES

= An occupational safety, health,
and environmental committee
structure steers the MSFC safety
program. It includes participation
from top management down
through line supervisors, an
employee safety action team, and
a contractor safety forum.

= Safety and Mission Assurance
(S&MA) is organized to effectively
support the MSFC organizational
structure while maintaining
collocation in major project offices
and contractor plants.

= Senior management safety review
process.

= Both S&MA and Center Operations
internet web pages contain
pertinent employee safety
information and are frequently
enhanced.

Establish MSFC as number one in safety within NASA.

The Safety Concerns Reporting
System has been improved and is
used frequently by employees to
report concerns.

Risk Management planning,
consulting and training are
available to support project risk
management and development.

Continue effort toward OSHA
Voluntary Protection Program Star
Certification.

All MSFC managers,supervisors,
and employees have been trained
in MSFC’s new occupational
safety and health philosophy and
process.

All MSFC Safety and Quality
Management System
documentation is contained in a
single Integrated Document
Library.

All major management meetings
include a safety discussion.

Managers and supervisors
conduct monthly safety meetings,
perform monthly workplace
occupational safety and health
audits with employees, and
ensure employees have
appropriate safety training.

(1]



= Occupational safety and health
information is widely disseminated
using multiple media.

= All mishaps are investigated to
determine root causes. Findings
are used for trending and
recurrence prevention.

= Safety performance is included in
job descriptions and performance
evaluation plans of all employees.

FY 2001 SAFETY
INITIATIVES

Use the Agency Safety and Health
Initiative Model to continue improve-
ment in the MSFC Safety Program.
Implement a program that will meet
or exceed OSHA Star certification
standards and submit for certifica-
tion when ready.

Management Commitment
and Employee Involvement

= Implement a web-based program
to assist supervisors in
conductiong monthly safety
meetings and walk-throughs, and
to track any subsequent actions

= Make worksite safety
documentation user friendly

= Implement employee involvement
activities

= Ensure public safety during X-34,
X-37, and X—40 flight testing

System and \Worksite
Hazard Analysis

= Perform job hazard analyses for
all jobs at MSFC

= Improve communication of
lessons learned from mishaps and
close calls

Hazard Prevention and Control

= Train supervisors to perform job
hazard analyses

= Develop contractor safety
performance evaluation methods

Safety and Health Training

= Provide all onsite contractor
employees with safety and health

philosophy and process training

= Reinforce safety philosophy to
managers, supervisors, and
employees

SAFETY
AND MISSION
SUCCESS METRICS

m Achieve a world class lost-time mishap rate of
0.1 or less with the ultimate goal of 0

m Al MSFC projects successfully complete their
safety reviews on time

MARSHALL SPACE FLIGHT CENTER



Center of

Excellence:

SPACE PROPULSION

Our goal: Develop and maintain NASA's pre-eminence in space propulsion, enabling the
exploration and development of space while dramatically increasing program and
mission safety and reliability and reducing overall cost.

WE SUPPORT

®  Human Exploration and
Development of Space Enterprise

m  Aerospace Technology Enterprise
m  Space Science Enterprise

® [ndustry and Commercial Needs

m  Other Federal Agencies

Gas Dynamic Mirror Fusion Propulsion Experiment.

L
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Test of the low-cost MC—1 rocket engine.
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s NASA's designated
Center of Excellence for
Space Propulsion, the

Marshall Center leads the Agency’s
efforts in development, implementa-
tion and advocacy of advanced
Earth-to-orbit and in-space propul-
sion systems and technologies.

It is Marshall's responsibility to
maintain and continuously improve
the skilled personnel, processes,
facilities and support factors that
constitute this Center of Excellence.
These efforts are critical to enable
the development of new and innova-
tive space propulsion technologies,
as well as timely reporting of these
technologies and their transfer into
commercial applications—enhanc-
ing U.S. industrial growth and
improving the quality of life on Earth.

Marshall provides space propulsion
services to all NASA enterprises,
and supplies critical leadership for
joint efforts among NASA field
centers, industry, academia and
other Government agencies.

Space propulsion encompasses the
energy storage, transfer and conver-
sion subsystems and components
required to propel a space transpor-
tation system or maneuver a
spacecraft. NASA engineers are
working to develop Earth-to-orbit, in-
space transfer, and on-board
spacecraft propulsion systems that
deliver higher performance and
aircraft-like reliability with significant
reduction in overall cost.

Earth-to-orbit propulsion includes
rocket, augmented rocket, and
combined-cycle propulsion, which
may include air or magnetic launch
assist. In-Space transfer propulsion

includes orbit transfer and atmo-
spheric re-entry, deep space
propulsion and systems enabling
surface excursion. Spacecraft
propulsion includes spacecraft and
satellite maneuvering, as well as
positioning systems for orbiting craft
such as the International Space
Station.

A variety of system, subsystem and
component technologies are being
developed and demonstrated for
each propulsion type, both in ground
and flight tests.

EARTH-TO-ORBIT
PROPULSION

Near-term activities devoted to
increasing the performance margin
of Earth-to-orbit propulsion sys-
tems—uwhile lowering operations,
development and manufacturing
costs—are focused on enabling a
long-life, high thrust-to-weight
rocket-based reusable launch
vehicle by the end of the decade.
Technologies now in development to
meet this goal include lightweight
composite thrusters; advanced
altitude-compensating nozzle
concepts such as aerospike;
composite lines, ducts and hous-
ings; ceramic turbines; and other
low-cost components.

Leveraging near-term developments
and building on the synergy be-
tween space and aeronautics
programs, mid-term technology
activities now being demonstrated at
Marshall are intended to enable a
new generation of air-breathing,
combined-cycle rocket engines.
Mid-term efforts also include evalua-
tion of new engine concepts, such
as pulse detonation and the use of
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high-energy density fuels. Efforts
will continue to further increase life
and thrust-to-weight of rocket
engines.

Long-term technologies include
revolutionary off-board energy
sources, such as magnetic launch
assist, ground-based laser, and
microwave propelled systems.

IN-SPACE
PROPULSION

More than 70 percent of all payloads
need transportation beyond low-
Earth orbit. The key to enabling
successful next-generation systems
is increasing propulsion system
efficiency while decreasing its mass.
Solar-electric propulsion systems,
electrodynamic tethers, solar salils,
and advanced chemical engines are
some of the in-space propulsion
technologies Marshall and its partners
are now pursuing to enable Earth-
orbital and planetary transportation.

Ambitious missions to destinations
within the solar system and beyond
will require significant advances in
propulsive capability. This is espe-
cially true for enabling human
exploration, which requires dramatic
reductions in trip time as well as
assurance of safe and reliable
mission operations. Technologies
now being researched include
propulsion concepts based on
fission, antimatter, and fusion
energy sources.

INTERNATIONAL
SPACE STATION
PROPULSION

Among Marshall's in-space propul-
sion development activities is
support for the International Space
Station, now being assembled in
orbit. The Space Station requires
four types of propulsion: altitude
control to maintain proper orbit;
attitude control to reposition or
realign the station; anti-collision
control to avoid debris or other
orbiting bodies; and periodic propul-
sive desaturation of the control
moment gyroscopes, which reposi-

tion the Station without thruster
firings. The current ISS plan utilizes
three propulsion methods: the
Russian Service Module, the Interim
Control Module and the United
States Propulsion System (USPS).
The Marshall Center manages
development of the latter two
methods.

Development is also underway on a
long-term, emergency Crew Return
Vehicle for the Space Station, to be
based on NASA's X—38 technology
demonstrator now undergoing flight
tests at Johnson Space Center in
Houston. The Marshall Center is
leading development of the De-Orbit
Propulsion Stage, the vehicle’s
propulsion system, which powers
the craft’s re-entry into the atmo-
sphere and then is conveniently
jettisoned after the de-orbit burn is
completed.

THE PROPULSION
RESEARCH
CENTER

Missions to near-interstellar space—
and eventually to other stars—uwiill
require performance well beyond
even those capabilities envisioned
for interplanetary space flight. The
Marshall Center’s Propulsion
Research Center serves as a
national resource for studies and
investigations of advanced and
alternate propulsion technologies,
such as beamed energy sails,
advanced fusion systems, matter/
antimatter annihilation and specula-
tive motive physics. Scientists and
engineers from NASA, industry,
academia and the U.S. Departments
of Energy and Defense will pool
their skills and expertise to perform
landmark research on-site at
Marshall.

[4]

SPACE PROPULSION
METRICS

m  Fly ProSEDS Tether propulsion flight
experiment

m  Complete Propulsion Research Laboratory
(PRL) engineering study; initiate PRL design
effort

m  Complete X-38 De-Orbit Propulsion System
hardware integration

Propulsive Small Expendable Deployer System
(ProSEDS).

The use of fusion for propulsion has the potential to
open the entire solar system for exploration.

Heatpipe Bimodal Reactor Module Test.

MARSHALL SPACE FLIGHT CENTER



SPACE TRANSPORTATION
SYSTEMS DEVELOPMENT

Our goal: Lead the research and development of space transportation technologies
and systems that support our customers’ needs—strengthening the U.S. launch
industry, dramatically increasing safety and reliability, and reducing overall cost.

WE SUPPORT

®  Human Exploration and
Development of Space Enterprise

m  Aerospace Technology Enterprise
®  Space Science Enterprise

m  Farth Science Enterprise

® ndustry and Commercial Needs

m  Qther Federal Agencies

Shuttle Atlantis.
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SFC has responsibility
for research, technology
maturation, design,

development, and integration of
space transportation and propulsion
systems. This includes both reus-
able space transportation systems
for Earth-to-orbit applications, as
well as vehicles for orbital transfer
and deep space transportation.

SPACE SHUTTLE
ELEMENTS

MSFC'’s Space Shuttle projects
manage safe, continuous, robust,
and cost-effective operations for
the Space Shuttle propulsion
elements: External Tank, Solid
Rocket Booster, Reusable Solid
Rocket Motor, and Space Shuttle

Main Engine. MSFC will continue to

streamline operations and aggres-
sively develop and implement
significant upgrades to enhance
safety, meet the manifest, improve
mission supportability, and improve
the system to sustain the Space
Shuttle for its lifetime.

External Tank and Solid Rocket Boosters.

SPACE SHUTTLE
METRICS

m  Maintain less than one in-flight anomaly
(IFA) per mission

WORK FORCE SAFETY: Conduct the following

Safety Initiatives to insure a safe workplace

environment:

— Monthly Area Walkthroughs and
Documentation

— Monthly Project Safety Megtings

m Maintain safety performance records at our
contractor facilites which exceed industry
standards.

m  Enhance safety, assure Mission Supportability
and sustain the life of the Shuttle. To improve
the reliability of the Space Shuttle, Propulsion
System upgrades, such as the following, are to
be incorporated:

— External Tank Friction Stir Welding

— Space Shuttle Main Engine Advanced
Health Management

— Reusable Solid Rocket Motor Propellant
Grain Geometry Modification

— Solid Rocket Booster Advanced Thrust
Vector Control (ATVC)

m  Meet the Manifest and Improve Mission

Supportability through:

— Robust Processes

— Process Control

— Production Process Efficiency

— On-Time launches with no delays
attributable to the MSFC Propulsion
Elements

Space Shuttle Main Engine.




ADVANCED SPACE
TRANSPORTATION TECHNOLOGY

As NASA'’s lead center for Space
Transportation Systems Develop-
ment, Marshall Space Flight Center
is spearheading the development of
safer, more cost-efficient technolo-
gies for 21st-century space trans-
portation. Partnering with NASA
field centers, industry, academia
and other Government agencies,
Marshall seeks to restore U.S.
dominance over the worldwide
launch industry, paving the highway
to space for generations to come.

In 1999, NASA's Integrated Space
Transportation Plan defined the
Agency’s long-term investment
strategy for all its diverse space
transportation efforts. By investing
in a sustained progression of
targeted research and technology
initiatives, NASA is realizing its
vision for generations of reusable
launch vehicles that will surmount
the Earth-to-orbit problem—allowing
us to set our sights on our neighbor-
ing planets and the stars beyond.

The Marshall Center manages all
aspects of technology identification
and maturation, research, design,
development and integration of
space transportation and propulsion
systems. This responsibility in-
cludes existing and next-generation
reusable space transportation
systems, as well as vehicles for
orbital transfer and deep space
transportation.

Rocket-Based Combined Cycle
and magnetic sled advanced technology
demonstrator concept.

Perhaps most importantly, Marshall
is leading the way toward exponen-
tial improvements in flight safety and
reliability and dramatic reductions in
the cost of getting payloads to
space—from $10,000 per pound
today to $1,000 per pound by 2010,
and to mere hundreds of dollars per
pound by 2025. Such measures will
improve the safety, comfort and
affordability of space transportation
so dramatically that ordinary people
may have the opportunity to visit space.

THE SPACE
LAUNCH
INITIATIVE

The key to opening the space
frontier, the new U.S. Space Launch
Initiative is a comprehensive, long-
range plan to increase commercial
development and civil exploration of
space, providing strategy and
funding for second-generation
reusable launch vehicles, as well as
investments in NASA-unique
systems and near-term alternate
access to the International Space
Station. Spearheaded by the
Marshall Center, the Space Launch
Initiative promises a new era of
commerce, competition and human
discovery in space.

SECOND-
GENERATION
RLVs

The overall goal of the 2nd-Genera-
tion RLV Program is to substantially
reduce technical and business risks
associated with developing safe,
affordable and reliable reusable
launch vehicles (RLVS). Program
investments will emphasize risk
reduction to be selected according
to industry and NASA needs,
including technology development
and demonstration, business and
program planning, design and
advanced development. NASA will
build on the foundation of ongoing
efforts—such as the X-33, X-34,
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X-37 and Advanced Space Trans-
portation Programs—to further
reduce technical and programmatic
risks, thereby enabling full-scale
development of at least two com-
petitive, commercial RLV architec-
tures by 2005, with full operations
readiness anticipated by 2010.

ALTERNATE
ACCESS

The Space Launch Initiative in-
cludes focused investment for
enabling near-term, commercial
launch alternatives to ferry spares,
logistics materials and other cargo
to the International Space Station.
The Alternate Access program offers
established and emerging launch
companies the opportunity to
develop unique technologies,
system designs and innovative
procurement mechanisms, all of
which are intended to fully integrate
with 2nd-Generation RLV activities.
NASA currently is completing
studies with private industry to
develop strategies for obtaining
alternate access systems.

ASTP: THIRD-
GENERATION
RLVs... AND
BEYOND

NASA's Advanced Space Transpor-
tation Program at Marshall is
already looking beyond 2nd-Gen-
eration RLVs, investing in propulsion
and vehicle technologies that will
reduce the cost of space transporta-
tion to hundreds of dollars per
pound by 2025 and increase safety
and reliability to that of modern air
transportation—forever changing
the way human beings travel.

Third-generation RLVs could get a
running start on a magnetic levita-
tion track now in development by
NASA, or receive propelling force
from a rocket engine that “breathes”
oxygen from the air during the climb

MARSHALL SPACE FLIGHT CENTER



to orbit. Propulsion systems that
boost spacecraft with laser beams
and propellant-free electrodynamic
tethers also could become opera-
tional within the first half of this
century. Within 15 years, such
technologies are expected to
demonstrate performance improve-
ments that will reduce trip time and
mass by a factor of 2 to 3 and cost
by a factor of 10.

X-VEHICLES

NASA is demonstrating advanced
space transportation technologies
via a series of flight experiments
and experimental vehicles designed
to support the Agency’s goal of
dramatically reducing the cost of
access to space. Managed by the
Marshall Center, the X-33, X-34
and X-37 programs are paving the
way to a new era of space develop-
ment and exploration.

X-33 PROGRAM

The X-33 technology demonstrator
is intended to establish key design
and operational aspects of a single-
stage-to-orbit (SSTO) reusable
launch system. Primary objectives
include: reduction of business and
technical risks, enabling privately
financed development and operation
of a next-generation reusable space
transportation system; testing of the
X-33'’s flight system, subsystems
and major components to ensure
traceability and scalability to a full-
scale SSTO system; improved mass
fraction for vehicle structures and
improved thrust-to-weight for rocket
propulsion systems; and demonstra-
tion of key, aircraft-like operational
attributes.

X-34 PROGRAM

The primary objective of the X-34 is
in-flight demonstration of key
operational and vehicle technologies
leading to significant reductions in
space launch costs. These key
technologies include those embed-
ded in the vehicle’s design, as well
as technologies hosted aboard the
X-34 as test articles or experiments.

FY 2001 IMPLEMENTATION PLAN

X-37 PROGRAM

The X-37 will be the first of NASA's
experimental demonstrators to
operate in both the orbital and
reentry phases of flight. The autono-
mous space plane will demonstrate
up to 40 advanced airframe, propul-
sion and operations technologies
that can support various launch
vehicle and spacecraft designs.

1

X=37.

PATHFINDER
FLIGHT
EXPERIMENTS

Pathfinder flight experiments
demonstrate a variety of advanced
launch vehicle and spacecraft
technologies, including nontradi-
tional propulsion systems, improve-
ments and innovations to conven-
tional propulsion systems, safe
abort capability, vehicle health
management systems, composite
structures and new thermal protec-
tion systems. These experiments—
such as the ProSEDS electrody-
namic tether propulsion demonstra-
tor and the T-160E Hall Effect
Thruster System—fly on a number
of platforms, including Pathfinder
demonstration vehicles, satellites,
the Space Shuttle, reentry vehicles
and other appropriate systems.

NEXT-
GENERATION
LAUNCH
SERVICES

Because next-generation launch
vehicles and spacecraft require
next-generation launch facilities and
spaceports, NASA has appointed

Marshall as lead center for acquisi-
tion and management of Next-
Generation Launch Services
(NGLYS) for all Category 1 missions.

Providing NASA with a contractual
mechanism to acquire launch
services on emerging, commercial
expendable and reusable launch
systems, NGLS offers start-up
launch companies an opportunity to
support NASA payload manifests,
as well as a mechanism for provid-
ing demonstration flights to the
International Space Station.

ADVANCED SPACE
TRANSPORTATION
TECHNOLOGY
METRICS

m  Complete X—40A approach and landing
test series

m  (Complete X—37 design
m  Complete X-34 captive-carry testing
m  Conduct initial, unpowered flight of X—34

m  Complete initial X=34 unlined composite LOX
tank test series

m  (Conduct integrated X—34 propulsion testing
with MC-1 engine

m  Conduct post-flight analysis of SHARP-B2
flight experiment

m  Complete validation of polymer matrix
composite cryogenic LH2 and LOX tanks
including:

— Compatible materials systems and
processes

— Fabrication and joining technology for
large-scale articles

— Demonstrated thermal performance

m  Complete Systems Requirements Review
(SRR) for RBCC Demonstrator Engine

m  Complete competitive solicitations and award
multiple industry contracts for 2nd-
Generation RLV Requirements Definition and
Risk Reduction Effort

m  Release RFP, perform evaluations and
negotiate contract for NGLS

m  Complete and review results of Alternate
Access Study contracts; release follow-on RFP

m  Complete Dual Engine testing for X-33 flight
engines

m  Complete design of X33 metallic LH2 tanks
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MICROGRAVITY

RESEARCH IN SPACE

Our goal: Lead NASA's Microgravity Research and Space Product Development Programs,
and develop and maintain capabilities required to meet National research objectives.

WE SUPPORT

B Human Exploration and
Development of Space
Enterprise

B NASA-Approved Principal
Investigators

B National Scientific
Community
— Academia
— Industry
— Government

B Commercial Space Centers
and Industry Partners

B American Companies/
Industries

v

Dendrites, which are materials microstructures, are
frequent objects of study in microgravity.

Commercial microgravity research is available to
help industry study and improve on procedures,
protocols, and drugs.

SFC’s Microgravity
Research Program
Office (MRPO) is re-

sponsible for implementing the
Agency’s microgravity initiatives.
MSFC'’s efforts enable scientific and
commercial researchers the unique
opportunity to use the low-gravity
environment of space as a catalyst
to generate new knowledge, prod-
ucts, and services that improve the
quality of life on Earth.

MRPO accomplishes this mission
by providing program management
of research and associated instru-
mentation, apparatus and facilities
sponsored by the Human Explora-
tion and Development of Space
Enterprise (HEDS). Resources are
provided by the Office of Funda-
mental Space Research through
both its Microgravity Research and
its Commercial Research and
Space Product Development
Divisions, and the Office of Space
Flight through its International
Space Station Payloads Office.

The MRPO implements MSFC'’s
Microgravity Lead Center assign-
ments by administering and manag-
ing grants, cooperative agreements
and contracts; managing the
development of specialized instru-
mentation, flight hardware and
multi-user research facilities; and
manifesting flight opportunities on
parabolic aircraft, suborbital rockets,
free-flyers, the Space Shuttle, and
the International Space Station
(ISS). MRPO provides research
support through gloveboxes,
accelerometers and vibration
isolation opportunities; conducts
advanced and focused technology
development programs;
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and provides education and out-
reach to the research community,
industry, and the public. MRPO
delegates technical management of
individual science disciplines to
supporting field centers. Supporting
Centers include the Jet Propulsion
Laboratory (Fundamental Physics),
the Glenn Research Center (Com-
bustion Science and Fluid Physics
and Transport Phenomena), and the
Marshall Space Flight Center
(Biotechnology and Materials
Science). The Johnson Space
Center supports the Biotechnology
subdiscipline of Cellular Science.
Program Management oversight
and control are accomplished by
MRPO with direct involvement of the
supporting field centers through the
Microgravity Research 